The ionic conductivity of lithium based solid polymer films prepared from poly (ethylene oxide) (PEO) and lithium hexafluoarsenate (LiAsF 6 ) with varying compositions of plasticizers like dibutyl sebacate (DBS) and ethylene carbonate (EC) was measured by AC impedance method. Polymer film composition viz. (PEO) 8 -LiAsF 6 -(DBS) 0.4 -(EC) 0.1 has been evaluated as an optimum composition as evidenced from its high conductivity and freestanding ability. The high conductivity observed for the polymer electrolyte with this composition has been attributed to an enhanced amorphous character and a reduced energy barrier to the segmental motion of lithium ions in the matrix. The temperature dependence of conductivity on the polymer films, with and without plasticizers, appears to obey the Arrhenius law. However, the activation energy of the plasticized polymer film is 0.81 KJ/mol, a value considerably lower than 10 KJ/mol obtained for the unplasticized electrolyte, making the polymer to be a prospective candidate as lithium-ion conducting electrolyte for rechargeable lithium batteries.
Introduction
Thin film batteries are recent invention and hence are of considerable interest for applications in various miniature electronics such as cellular telephones, smart credit cards, etc. [1] [2] [3] [4] . These batteries can readily be fabricated from polymerelectrolyte-based cells. This has been made possible by the pioneering research of Fenton et al. [5] on ionically conducting polymer electrolytes as early as 1973.
These authors showed that complexes formed with poly ethylene oxide (PEO) and alkali metal salts exhibit higher ionic conductivity at elevated temperature than the conductivity of the films at lower temperatures. Subsequently, these complexes were proposed by Armand et al. [6] as electrolytes for solid-state lithium battery applications using lithium salts. Extensive reviews discussing the formation, structure, morphology and transport theory of PEO complexes have been published [7, 8] . Berthier et al. [9] established that the ionic conductivity of polymer electrolytes has a specific dependence on the amorphous nature of the samples. One of the most successful approaches to increase the amorphous nature, and hence the ionic conductivity, has been to incorporate suitable plasticizer(s) into the polymer matrix [10, 11] . The selected plasticizers should be such that the low viscosity and high dielectric nature of these materials may effectively lower the potential barrier to the lithium ion transport and may tend to dissociate into anions and cations (as ion pairs), thus resulting in higher conductivity [12] .
A polymer electrolyte consisting of PEO, an alkali metal salt and poly(ethylene glycol dimethylether) (PEGDME) as plasticizer has been shown to exhibit an ionic conductivity of about 10 -4 S cm -1 at 40 o C [13] . Conductivity data on PEO electrolyte with propylene carbonate (PC) as plasticizer were also reported by Munshi and Owens [14] . Ballard et al. [15] recently reported a conductivity of 8
x 10 -4 S cm -1 for a polymer electrolyte containing amorphous PEO and 50% PC.
The conductivity of the polymer electrolyte (PEO) 20-LiAsF 6 has been shown to be considerably increased by incorporating esters such as Diethyl phthalate and dioctyl sebacate as plasticizers [16] . Tarascon et al. [17] Film casting and cell assembly were performed inside an evacuated dry box with a provision for inserting a thermometer. The ionic conductivity measurements were carried out for films containing different weight ratios of plasticizers and also for a film without plasticizer. 
Results and discussion

XRD measurements
Respective XRD patterns obtained for pure PEO, (PEO) 8 
Conductivity measurements
The AC response for the electrolyte film (PEO) 8 -LiAsF 6 is depicted in Fig. 2 .
The high frequency semicircle yields information about the properties of the electrolyte such as bulk resistance, R b , and bulk capacitance, C b , which arise from the migration of lithium ions and the dielectric polarization of the polymer film, respectively. In the low frequency response region, the appearance of the non-vertical spike is attributed to the additional capacitance and resistance contribution arising out of dielectric relaxation and ion trapping in the (PEO) 8 -LiAsF 6 complex network [18] . The structure of DBS, which has been chosen as a plasticizing agent to the polymer electrolyte, is shown in Fig. 3 . It is a low molecular weight aprotic polar additive with a high dielectric constant. The two oxygen sites in the ester linkages can provide co-ordination sites for Li + ion conduction through the film [16] . The conductivity studies were taken for (PEO) 8 
Conclusions
We conclude by saying that the polymer electrolyte (PEO) 8 
